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ABSTRACT

Artificial Intelligence has been revolutionizing the education sector in recent years. While many schools in India have adopted digital learning, its integration in the special education sector remains limited and underdeveloped, especially for language learning. In special needs education, learners must receive individualized attention and tailored instruction for effective language learning. Various policies in India have emphasized the importance of utilizing Artificial Intelligence (AI) and Information and Communication Technology (ICT) tools in education. The research has explored AI tools to create effective lesson plans, collect and analyze learner data to adapt to learner needs and assess their learning progress. Findings from a one-month intervention with AI-powered tools for English vocabulary learning with 10 special needs participants from a special school in Kerala have been included, which yielded positive results. While AI tools cannot replace teachers, their integration can significantly benefit special needs learners by improving the standards of their learning environments and supporting the development of their unique skills and potential.  
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Various sectors have ventured into utilizing AI across disciplines, from scientific research and film-making to information technology and education. People have actively employed AI tools to enhance efficiency, manage time constraints, and optimize the use of human resources. Virtual assistants, maps, social media algorithms and recommendation systems, facial recognition systems, voice-to-text features, photo enhancement tools and language translators are a few of the AI tools that we use in our daily lives. However, in education, the extent of AI employment remains limited, especially in special education. Many educational institutions in India have begun to utilize educational technology and ICT tools to enhance classroom instruction and facilitate independent post-lecture learning experiences. The National Education Policy 2020 (NEP) advocates for quality technology-based education, including apps, AI tools, online courses/modules, satellite-based TV channels, online books, and ICT-equipped libraries and Adult Education Centres, providing children with special needs with enabling mechanisms and equal opportunities to obtain quality education. It encourages the incorporation of suitable technological interventions using assistive devices and technology-based tools. It requires educational institutions to use appropriate technology to enable them to work at their own pace, with flexible curricula that suit their strengths and individual abilities. Other policies, such as the Individuals with Disabilities Education Act (IDEA), 1997 and the National Strategy for Artificial Intelligence (NSAI) by NITI Aayog, also outline approaches for AI integration in special education. In special needs education, learners must receive individualized attention and tailored instruction for effective language learning (Hameed et al., 2024). In addition to addressing the functional needs of individuals with special needs, AI tools facilitate language learning through dynamic content and personalized instructional strategies (Harkins-Brown et al., 2025). Intelligent Tutoring Systems are computer-based learning systems that provide students with tailored instructions based on their learning patterns and styles (21k school, 2025). Interactive AI systems can assist learners with learning disorders such as dyslexia using instructional software that can aid their reading with features such as text highlighting, audio feedback mechanisms, and pronunciation guides. These interactive tools could also aid autistic learners and learners with communication disorders to convey, communicate, and learn, catering to their specific skills and abilities, which could further help with their social skills (Kashmir Reader, 2024). While there are invariable benefits of AI integration in education, this paper will focus on the potential of using AI tools for English language learning among learners with specific neurodevelopment disorders such as Autism, intellectual disabilities, language disorders and ADHD, learning disorders such as dyslexia, and learners with sensory impairments such as visual and auditory impairments. This paper will compile and analyse research done in the field based on the existing research, and present the findings from a one-month intervention using two AI-powered tools such as ChatGPT and Duolingo in a special education institution in Kerala to understand the potential of using AI tools in Indian special education needs classrooms.

1 INCLUSIVE EDUCATION WITH AI TOOLS

Each learner has varying interests and styles of learning. It is important to understand the skills and interests of the learners to provide them with the appropriate tools and materials for efficient language learning (Toyokawa, Horikoshi, Majumdar, & Ogata, 2023). The potential of Generative AI and Assistive Technologies (AT) is being widely explored today. The prominent feature of personalized learning could have an immense impact on learners' educational outcomes, especially in special needs education. The availability of AI tools in gadgets like smartphones, laptops, and tablets has made them accessible to many learners, which has helped tackle the problem of huge infrastructural and technical requirements (Harkins-Brown et al., 2025)

AI systems operate with various machine learning techniques and pattern recognition. The most commonly used techniques in AI applications include Natural Language Processing, computer vision, rule-based models, learning from examples, planning techniques, predictive analytics and reinforcement learning (UNICEF, 2020). ATC Language Schools (2024) enumerates various AI tools that can be “an invaluable resource in education, especially for language teaching and learning”. Adaptive learning is handy for special needs learners as it helps them learn at their own pace at levels that suit their knowledge in real time (Sharma et al., 2023; Joshi, 2024). The multisensory learning enabled by these tools is beneficial for special needs learners as it could help them master skills unique to them at their own pace and help boost overall confidence (Fitria, 2021). Rakap and Balikci (2024) explore the impact of an Individualised Education Program (IEP) for preschool autistic children on learning using ChatGPT. The study brought about promising implications for better outcomes for autistic children by using AI tools like ChatGPT. Through real-time conversations, error corrections and feedback, such tools have made learning more flexible and engaging (Aftab et al., 2024). Javier and Moorhouse (2023) have also discussed the development and critical use of ChatGPT in English language education among secondary school learners, where learner-interactions with ChatGPT were analysed. The study suggests that the tool can be put to use for language learning among second-language users and teachers to help increase its potential benefits through various activities and tasks. Indian AI tools such as Devika are also being developed, which can understand high-level human prompts and interactions. 

AI tools could aid in recognizing early signs of speech impairments and communication difficulties. Educators and practitioners can thus use AI tools and techniques to facilitate early intervention and help indicate the level of specific impairments and disorders, such as Autism (Drigas & Ioannidou, 2012). These tools can also help with developing vocabulary and speech for learners who require special assistance, engaging activities and tailored materials, which may not always be possible in a traditional classroom setting (Sharma et al., 2023). Virtual Reality (VR) and Augmented Reality (AR) have shown promising potential in special education, particularly for learners with ADHD and learning disabilities, due to their immersive and interactive nature. These technologies also provide accessibility, making learning more engaging and inclusive for diverse learners (Voultsiou & Moussiades, 2025). Kasthuri (2024) elaborates on the experience of machine-based learning platforms and metaverse platforms that use elements such as virtual avatars to provide the learners an engaging and immersive learning experience. 

Conversational AI, Artificial intelligence-based virtual assistants like Siri, Cortana, Gemini, and Alexa use Natural Language Processing (NLP) to analyze spoken words and analyze the pronunciation, clarity of speech and fluency of the learners (Chowdhary, 2020). Assistive technologies and conversational AI use NLP-based software, which could help special needs learners practice speaking and promote independent learning. 

AI and technology-based learning is not restricted to schools and beginners. Sahin and Yildiz (2024) explore the potential of technology-based learning, specifically mobile learning and the length of its acceptance in university students with special needs, rooted in Technology Acceptance Model (TAM), and complemented by constructs from self-determination theory. The study found that the students were more likely to adopt mobile learning due to its perceived usefulness, ease to use and social support. However, they have also noted the influence and dependence on guided learning from their past to serve as a potential hindrance to autonomous learning. 

2 AI-LANGUAGE TOOLS FOR SPECIAL LEARNERS: TRANSFORMATIVE IMPACT IN INDIA
The scope of introducing AI tools for special needs learners in India is vast, but its full potential remains underexplored. An article in The Hindu (Hollingsworth, 2024, as cited in The Hindu) elaborates on how AI technologies help students with varying impediments catch up with the rest of their class. It talks about how AI tools have helped students obtain different explanations for the same problem and not make them feel less for not keeping up with their peers. Indian Institute of Public Policy (Parveen et al., 2025), in Chapter 8, highlights the role of AI in inclusive education, highlighting its transformative impact on personalized learning and AI tools tailored for specific impediments and disabilities, including learning disabilities, autism spectrum disorders (ASD), attention deficit hyperactivity disorder (ADHD), and physical impairments. 

Integration of AI in language education has various benefits in different aspects of instruction, curriculum and materials. Rakap (2024) talks about the potential advantages of integrating AI tools in special education in areas such as lesson planning and curriculum development, individualized instruction, and professional development; the following section details some key benefits of integrating AI in special education for language learning.

Learner engagement: Incorporating AI tools in language learning boosts learner engagement among special needs learners by including AI-based accessibility features, through the incorporation of enjoyable and interesting classroom activities. The impact of such inclusion can help the learners feel more included through collaborating with their peers and not having to feel being left out (Mehigan & Pitt, 2019). 

Autonomous learning: By automating the learning process, AI tools give learners the opportunity to explore and learn at their own pace, reducing their dependence on educators and providers, thus fostering more autonomous learning and boosting learners' confidence and self-esteem (Malik, 2024). 

Inclusive education: By providing AI-integrated learning opportunities to special needs learners in a large classroom, they gain equal learning opportunities. For instance, providing learners with hearing impediments with live transcribing tools or speech-to-text tools could make their learning experience better and enhance accessibility and independence to instruction and materials (Drigas & Ioannidou, 2012). 

Differentiated Instruction: Tomlinson (2005) describes Differentiated Instruction (DI) as a philosophy that considers students' differences and facilitates learning based on their levels, interests, and profiles. Here, educators teach each student in a manner that suits their learning style and ability. It could not be easy in traditional classrooms to accommodate the unique needs of special education learners. Integrating AI tools could help identify the learning trends and styles of the learners and identify where the learner requires additional attention (Sharma et al., 2023).  

3 RESEARCH METHODOLOGY

A one-month intervention study was done with ten special educational needs students in a school in Kerala. The study used two tools for language learning- ChatGPT and Duolingo. The objective of the study was to observe the impact of using AI-powered tools on the vocabulary learning of special educational needs learners. Vocabulary items for the intervention were drawn from the CEFR A1 level vocabulary lessons by Learn English, developed by the British Council. The details of the study are elaborated in the following sections.

3.1 Context of the study

The study was conducted in a special school in the Pathanamthitta district of Kerala. The school contains various differently abled students with physical and mental disorders. A one-month intervention was conducted in two classrooms. The institution follows no particular syllabus and has no access to technology tools. The learners are taught various subjects including Mathematics, English, Performing Arts, Environmental Sciences, and Arts and Crafts, considering their abilities and challenges. 

3.2 Research questions 

The research questions that guided the study were the following:

(RQ1) 
How effective are AI-powered tools like ChatGPT and Duolingo for vocabulary learning among learners with special needs?

(RQ2) 
What are the observed challenges and limitations in incorporating AI tools for language learning among learners with special needs?

3.3 Participants

Ten students participated in the study, consisting of four students with Learning Disorders (LD), four students with Intellectual Disabilities (ID) and two students with Cerebral Palsy (CP). These learners are in the age group of 15-20, with A1 proficiency in English. Their medium of instruction used in the institution is Malayalam, and they do not use English for communication. The participants can comprehend basic vocabulary used in everyday life, such as ‘classroom’, ‘vacation’, ‘teacher’, ‘students’, and ‘parents’, among others. They can introduce themselves in English and name the months of the year and the days of the week. The participants are in the early stages of reading and writing and are practising tracing and writing the alphabet. The content and materials of the intervention were read out to them using the tools with the assistance of the teachers. 

3.4 Tools used

The study utilized two tools incorporating AI technology: ChatGPT and Duolingo. The researcher's mobile phone and personal laptop were used for the study, as there were no technological devices available at the institution to be utilized for the study.

ChatGPT was used to introduce vocabulary items to the participants that could be utilised in their daily lives. A prompt was given to the tool consisting of instructions and words to be introduced to the learners. The prompt given by the researcher to ChatGPT for the intervention was as follows: 

	You are a friendly, patient language learning assistant working with children who have special needs and speech or language difficulties. You will help them learn new English vocabulary words using simple, explicit language, short sentences, and visual examples or emoji support when possible. Here is what you should do: 

Teach a few new words from the list provided daily. 

For each word, describe its meaning, use it in a simple sentence, and ask the student to try creating their sentence or choose the correct picture (if used with visuals). 

Always encourage the student and maintain a positive tone. If they ask to play a game, try simple guessing games, opposites, or “Which word is this?” clues. 

Keep your replies short and focused. Do not use long explanations. 

This is a 10-session intervention course, and today is session 1. I want you to teach three words today. The words for today are breakfast, lunch, and dinner. First, introduce one word, explain what it means in straightforward terms, and when the participant responds positively, give more examples of where and how to use the word. Once the participant understands, move on to the next word and repeat the process. At the end of the word introduction, have a gaming session with Guess the Word or similar activities. All participants should have a similar process to maintain fairness and equality, although you are allowed to make changes according to the individual needs and requirements of the learners. When I say start, you can begin the process. "Next" will be the prompt word to move on to the next word. Participant 1 is ready. Start."


Once the target word was explained with examples, a Guess the Word game was played, where a simple definition or explanation of a word was provided, for which the participant would be asked to guess the word described. This was a novel and fun method of learning new words for the learners.

Duolingo, the AI-powered language learning platform, was used to help learners practise the vocabulary they learnt and to listen to conversations better to understand the speech format of the English language. They also practice various speech and vowel sounds using the sound-training section of the app, as seen in Fig. 1. Skills such as listening, speaking, reading and writing were practised using Duolingo. Since the level seemed relatively advanced for the participants, constant guidance was provided to them by the teachers and the researcher. The learners made several mistakes as they started their lessons but gradually showed improvement. They were given the opportunity to practice vowel and consonant sounds, which was particularly helpful given their beginner level in English. This was also viewed as a fun activity in the classroom as they practised different sounds of the English language. They were also taught to differentiate between similar sounds in their mother tongue (Malayalam) and English. 

New patterns were introduced during the lessons, taking into account the areas where participants made more mistakes and the areas where they showed improvement. They were given the opportunity to correct their previous mistakes by the end of each lesson, which helped both them and the educators identify their weaker areas. 
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Figure 1: Interface Showing Vocabulary and Pronunciation Activities using ChatGPT and Duolingo

3.5 Intervention process

As mentioned in the previous section, the study was done using two AI-powered tools: ChatGPT and Duolingo. The methods used, and the process of intervention using these tools will be explained in this section. 
3.5.1 ChatGPT

28 target words were taught during the intervention along with few supporting words such as ‘next’, ‘start’, ‘correct’ and ‘continue’ among others. 3-4 words were taught per session, one word at a time. The vocabulary items were adapted from the A1 vocabulary list of Learn English by the British Council, and have been listed in Table 1. 

	​Session
	Lesson 
	Vocabulary list

	1
	Daily Routine


	Breakfast, lunch, dinner

	2
	
	Eat, sleep, brush

	3
	
	Home, school, homework

	4
	Home
	Gate, window, door

	5
	
	Bathroom, bedroom, kitchen

	6
	Actions
	Read, write, draw

	7
	
	Listen, speak, cry

	8
	Appearances 
	Tall, short, young, old

	9
	Body parts
	Eyes, nose, mouth

	10
	
	Head, hand, leg


Table 1: Overview of Vocabulary Learning Sessions

Since all the participants were beginners and starting to learn the language, the instruction was to provide straightforward explanations with simple sentences to the participants. Repetition was used in the study and contributed to helping them remember the words taught and reinforce their learning, primarily through the usage of the target words in example sentences and interactive games at the end. An advantage of employing this method was the usage of examples that the participants could relate to. For instance, while learning the word 'breakfast', participants were asked what they had for breakfast, which was not only a fun ice-breaker but also helped them remember the word and its usage better. Additionally, every new session started with a review of the previous session and the learners were prompted to recollected the words learned in the previous session.

Each participant was allowed to interact with the tool individually, thereby reaping the benefits of one-on-one learning. It was observed that the participants were more confident in expressing themselves through such interactions than in group activities. Since the tool personalized the materials and examples according to the participants' responses, it was easier for the learners to connect with the tool and the learning process. Participants struggled with spelling words and needed assistance from teachers and the researcher. For those who struggled with spelling, the process was made easier by allowing them to use short forms of the words, such as 'bft’ for ‘breakfast’ and ‘hmwk’ for ‘homework’, to avoid lowering their confidence and self-esteem. 

Out of 10 participants, four required assistance with reading and spelling once the intervention commenced, 2 participants required spelling support and minor corrections with the game/test, and the remaining four required significant help with reading, understanding and responding to the tool. Towards the second half of the intervention, learners were allowed to use voice chats as they found it difficult to spell and type their responses. This was especially useful for beginners as they were only beginning to learn to spell in English. This also came with a few limitations. Each student had to be isolated to set the tool in a place without noise or disturbance. At times, the tool also misunderstood words uttered by the participants; for instance, the response 'cry' was recorded as 'pray' and 'shoe' for 'short'. These were corrected in the system later on. A positive change in the attitude towards learning and recalling the words learned was observed throughout the study, which could indicate better learner motivation. It also shows the potential these tools have to make a transformative change in the language learning of these learners. The participants were allowed to respond freely to the prompts and questions without interrupting their learning, as mistakes were viewed as part of the learning process. Full assistance was given only when they needed or asked for it. They were given multiple chances to correct their errors, and a significant reduction in errors was observed towards the end of the intervention.

A concise analysis of the improvements observed in each participant throughout the intervention has been listed in Table 2.

	Participants
	Initial Performance
	Final Performance
	Improvements Observed

	Participant 1
	Required 2-3 prompts per word
	Independent responses by Session 7
	Improved comprehension and target word usage

	Participant 2
	Needed repetition and scaffolding
	Managed to make short sentences
	Improved verbal participation

	Participant 3
	Minimal responses and understanding of context
	Able to connect words to context
	Improvement in expressive language

	Participant 4
	Basic word recognition
	Proper usage of words and examples
	Better retention and comprehension

	Participant 5
	Difficulty understanding words and concepts
	Near-perfectly accuracy in final sessions
	Improved vocabulary retention

	Participant 6
	Inconsistent with responses and vocabulary learning
	Correctly responded with words according to context
	Notable vocabulary development and interaction

	Participant 7
	Difficulty with verbs and word comprehension
	Able to use verbs related to the target words
	Improved receptive and expressive vocabulary

	Participant 8
	Needed heavy cueing and prompting
	Independently recalled all words
	Considerable progress in both recall and comprehension

	Participant 9
	Confused nouns and actions
	Understood categories by the end
	Better word classification and word relations

	Participant 10
	Struggled with pronunciation
	More explicit articulation and word usage
	Improvement in clarity and confidence with the use of language


Table 2: Participant Performance and Growth Summary

3.5.2 Duolingo

Duolingo was mainly used to listen, understand and practice the pronunciation of English sounds. A few lessons from Section 1, Unit 1, were done by the participants, as seen in Fig.1. A significant advantage of this AI-powered tool was the audio-visual format of the application. Learners were observed to be much more engaged and interested in learning using this platform. Its multisensory features, such as pictures, audio, animated visuals and sounds, and interactive activities, were supportive and beneficial for learners who had difficulty writing, typing, spelling words, and understanding language through text or speech alone. 

Interactive tools such as Duolingo have the potential to promote independent learning through individual practice for both verbal and non-verbal learners. Participants were motivated through gamification elements like scores, leaderboards, streaks and competition with their peers. The immediate feedback system and error correction practices provided space for learners to make mistakes and learn at their own pace. Learners’ reactions and utterances, such as “Oh, no!” when making mistakes and “Again, again” when eager to retry, along with visible excitement during the victory music at the end of a lesson, indicated a high level of engagement and emotional investment in the learning process.

4 FINDINGS

Through a qualitative analysis of the observations and journal notes made on the participant's interaction with the AI tools, the following findings were made:

Learner interest and engagement: Learners were observed to pay more attention and show interest in learning through the technology tools introduced to them. They were intrigued to learn what the platforms had to offer, which was inferred from their body language and questions such as “What  ChatGPT teach me today?”. The encouragement that these platforms provided to the learners also boosted their confidence and eagerness to learn more. It was observed that learners with Cerebral Palsy preferred typing over writing as they found it difficult to hold a pen and write on paper. 

Scope for improvement: Through continuous instructions and positive reinforcement, an environment for growth and learning was established. Most participants could recall the words taught. In the beginning stages, some participants were confused between the word and the example. For instance, when asked, "What meal is eaten in the afternoon?" instead of responding with ‘lunch’, a participant responded with ‘Maggi’. However, as the intervention progressed, the participants' learning and understanding were observed to be higher than in the initial days. By identifying and revisiting the learners' weaker areas, noticeable progress was made throughout the intervention, highlighting better scope for improvement. It was observed that learners with Intellectual Disabilities found it harder to remember the words taught to them and made more mistakes compared to the other participants.

Personalized and autonomous learning: These AI-powered tools, through data inputted from the participants, made changes to their teaching content to suit the needs of the learners, which is indispensable for special needs learners. By being provided with the opportunity to interact with digital tools, autonomous learning was promoted. Learners could learn at their own pace. It was observed that participants with cerebral palsy found it harder to type than the other learners and thereby took the most time to complete their lessons compared to the others, which also gave them a sense of accomplishment as they completed a lesson of their own accord.

5 LIMITATIONS

Some of the difficulties faced during the study were as follows:

Infrastructural limitations: The institution lacked technological facilities to support student learning, as it followed traditional teaching methods, which made it difficult for the researcher to conduct a technology-based intervention with limited resources.

Physical and mental disturbances: The participants' mood and temperament on the particular day had to be considered while doing the intervention. On some days when they were not interested in interacting or learning, it was difficult for the researcher to conduct a lesson, and switched to lighter activities, for which extra days were reserved in the intervention.

Number of participants: The sample size for the study was limited due to students being irregular due to various personal concerns. The number of students willing to interact and participate in the study was also limited, thus being a drawback of the study, restricting the generalisability of the findings. While the insights gained from the study are valuable for exploratory purposes, further studies with larger and more diverse samples may be necessary to draw broader conclusions.

6 EXPANDING THE SCOPE

While this study focuses on using AI tools to teach English vocabulary to special education learners using selected AI tools, the scope of this could be expanded to include translanguaging and multilingualism using AI tools. Tools like ChatGPT, Duolingo, and several other AI-powered tools like Immersive Reader and Storyweaver can be utilized for this purpose. Evmenova, Borup, and Shin (2024), in their study, talk about the benefits of integrating ChatGPT and other generative AI into student's learning and how it supports and encourages multilingual learning, providing means for engagement, representation, action and expression. 

7 FUTURE DIRECTIONS AND IMPLICATIONS

While AI continues to revolutionize the education system in India and globally, educators, policymakers, and researchers must also engage in discussions on the ethical implications and limitations that hinder such progress. AI should complement instructors or teachers, and if used together, it could bring about a considerable change in the special education sector of this country. Special education instructors should make sure that learners get equitable access to learning by providing them with the support they need through flexible curricula, personalized or tailored learning, and analyzing the skills they possess and utilizing them to maximize their learning potential (Harkins-Brown et al., 2025). The role of teachers in the intervention study is invaluable. Students required the guidance and support of their teachers throughout the study, which was a major contributor to their learning process.

Institutions can introduce improved assistive technologies to support learners with various disabilities. Educators can customize and tailor teaching strategies to meet the individual needs of learners. AI-assisted assessments and feedback mechanisms can be integrated into classrooms to reduce teachers' workload and enhance the learning experience. Additionally, AI tools can facilitate language instruction through a multilingual approach, which may be challenging to implement in traditional classrooms with linguistically diverse learners. Such research offers valuable insights for scholars in related fields, as well as for educators and policymakers, to promote language learning that is more technology-driven, accessible, and effective.
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